Special Technology Development Program

New Project Proposal

Complete a copy of this form for: 1) each new project proposal, and 2) each resubmitted but previously unfunded project proposal.  Add lines within the form as necessary.  Delete all that do not apply.

PROJECT NUMBER (Region-year-sequential number/priority): R4-2003-01

PROJECT TITLE: Use of MCH in Med-E-Cell micro-infusion pumps prevent infestation of downed trees by spruce beetles in Utah and Colorado.

PROJECT STATUS: New

EXPECTED PROJECT DURATION:  3 years

EXPECTED COMPLETION DATE OF THE PROJECT:  2006

SUBJECT (This is a hierarchical table that helps us understand our financial investment.  Please indicate percentage of funding for all that apply; total percentage for numbers 1-6 should equal 100): 

	1. Total Suppression/Prevention Technology
	100
	
	2. Survey and Monitoring Technology
	%
	

	a. Total Biological Control

i. Microbial %

ii. Parasitoides %

iii. Synthetic hormones/pheromones %

iv. Other %
	
	%
	a. Advancements in Detection Technology 
	
	%

	v. 
	
	
	b. Landscape Level Assessment Technology

i. Data Visualization 
	
	%

	b. Total Modeling

i. Pesticide (Insecticide) Application %

ii. Disturbance %

iii. Growth and Yield %

iv. Organism  %

v. Population %

vi. Terrain %
	
	%
	c. Remote Sensing

i. Aerial %

ii. Hyperspectral %

iii. Satellite %
	
	%

	vii. 
	
	
	d. Other


	
	%

	c. Genetic, Cultural and Silvicultural Innovations 

For Controlling Pest Species

i. Fire %

ii. Methyl Bromide Alternatives %

iii. Thinning/Regeneration Techniques and other Silvicultural Guidelines %

iv. Resistance, Screening, and Breeding %
	
	%
	3. Assessment Technology
	%
	

	v. 
	
	
	a. GIS %

b. Spatial Analysis % 

c. Landscape Analysis %

d. Decision Support % 

Risk and Hazard %

Expert Systems %
	
	

	d. Pesticide Application (Spray) Technology

i. Equipment innovations %

ii. Methods and Guidelines %
	
	%
	4. Social Values
	%
	

	iii. 
	
	
	5. Technology Transfer Innovations
	%
	

	e. Other


	
	%
	6. Other


	%
	


STATUS OF SUBJECT SPECIES: native

PROJECT OBJECTIVES:  

Test the use of MCH to prevent successful infestation of downed spruce by the spruce beetle.

BRIEF DESCRIPTION OF PROJECT:  

Over a three-year period, selected spruce trees will be felled and treated with MCH, an antiaggregation pheromone, released from a chemical pump equipped with constant release technology.   During the first year of the study, at each location three treatments will be conducted and replicated six times: a control and releasers eluting 5 mg MCH/24 hours and 10 mg MCH/24 hours.    A group of four mature Engelmann spruce trees will be felled for each treatment.  Control trees will be left untreated.  Aggregation pheromones will be used to insure insect pressure on MCH treated trees.  Data will be collected on various parameters to determine levels of infestation in the test plots. Treatments and methods may be altered the second and third year of the study depending on the previous year’s results.  

FHP LEAD CONTACT (FHP person submitting proposal):

Name
Affiliation (Office or Dept.)
Phone, E-mail, Fax
Steve Munson
Forest Health, Ogden, UT
Phone (801) 476-9728

Fax (801) 479-1477
e-mail: smunson@fs.fed.us

FHP LEAD INVOLVEMENT (add lines as necessary):


Role

Time Commitment

Participate in all phases of project planning, design, and implementation

PRINCIPAL INVESTIGATOR(S) (add lines as necessary):

Name
Affiliation (Office or Dept.)
Phone, E-mail, Fax

Jose Negron
Rocky Mountain Research Station
Phone (970) 498-1252



Fax (970) 498-1314



e-mail: jnegron@fs.fed.us

PRINCIPAL INVESTIGATOR(S) INVOLVEMENT (add lines as necessary):

Name
Role

Time Commitment

Jose Negron
Lead all aspects of project planning, 


design, implementation, and publications
15%

COOPERATORS (contributing to, but not leading, the project) (add lines as necessary): 

Name
Affiliation (Office or Dept.)
Phone, E-mail, Fax

Tom Eager
Forest Health, Gunnison, CO
Phone (970) 642-4434



Fax (970) 641-1928



e-mail: teager@fs.fed.us
Pat Shea
Retired Research Entomologist


Pacific Southwest Research Station



e-mail: pjshea@davis.com
Liz Hebertson
Forest Health, Ogden, UT
Phone (801) 476-4420



Fax (801) 479-1477



e-mail: lghebertson@fs.fed.us

COOPERATOR INVOLVEMENT (add lines as necessary):

Name
Role

Time Commitment

Tom Eager: Participate in all phases of project planning, design, and implementation
5%

Pat Shea:  Assist with all phases of project planning and design

5%

Liz Hebertson: Participate in all phases of project planning, design, and implementation
5%
JUSTIFICATION (How does the project strengthen FHP program delivery/capability?  What is the potential advantage over existing technology?):  

Spruce beetle populations often increase in windthrown spruce, depending on the timing of the event, populations can attack adjacent susceptible standing trees within 1-2 years.  Spruce beetle outbreaks can cause extensive mortality across broad landscapes affecting multiple resource objectives.  Techniques that prevent successful exploitation of downed trees may prevent the insect from causing extensive mortality.  This project may lead to the operational use of MCH to prevent infestation of downed spruce by the spruce beetle.  Currently the only effective way to prevent infestation of downed trees is through sanitation, burning or removing the bark.  Sanitation practices may be difficult to implement depending on a variety of factors (i.e. access, wilderness or roadless designation, and existing markets) or other delays, such as appeals and litigations, that prevent the removal of susceptible trees before insect dispersal.  Burning or removing bark on the downed material can be cost prohibitive or impractical depending on the number of downed trees and their location on affected landscapes.  Spraying down, uninfested trees with a preventative insecticide is often not a viable option for a variety of reasons (i.e. cost, access, number of trees and their location on the landscape).

URGENCY (Does the project address a crisis situation? Would delay result in irreversible loss?):  

Blowdown events are a common yearly occurrence in the Rocky Mountains.  Land managers have the option of removing the downed trees to prevent a spruce beetle population increase.   However, often this cannot be accomplished before spruce beetle adults infest the downed trees.   There are other variables that affect the removal of downed trees such as, the blowdown may be too extensive, occur in inoperable terrain, or within riparian environments.  Other strategies such as burning, removing the bark or preventative insecticide treatments may not be viable for the reasons described previously.  If none of these options are feasible, spruce beetle populations can build to outbreak levels.  If the proposed project results in operational use of an antiaggregant to prevent infestations, spruce beetle outbreaks may be avoided in many western areas affected by spruce windthrow.

NATIONAL FHP TECHNOLOGY DEVELOPMENT PRIORITY (check at least one and describe how proposed work addresses the priorities):  
Priority 1: __
Priority 2: _X_
Priority 3: __
Priority 4: __

The project addresses priority 2 since it may lead to the development of a technique to prevent adverse impacts by the spruce beetle.

TECHNICAL COMMITTEE DEVELOPMENT PRIORITY (check at least one and describe how proposed work addresses the priorities):  

Priority 1: __
Priority 2: _X_
Priority 3: __
Priority 4: __



Priority 5: __
Priority 6: __
Priority 7: __
Priority 8: __

The project addresses technical committee development priority 2 because to attempts to develop a management strategy to reduce mortality. 

SCOPE OF APPLICATION (How widely are results likely to be applied—geographic area, range of pests, length of time?):  

Results of the study should be widely applicable throughout the range of Engelmann spruce and spruce beetle in North America and white/sitka spruce and spruce beetle in Alaska. This technology and methodology may also be useful in developing management strategies for other bark beetles throughout the western United States.

RESEARCH BASIS (strength of research basis, including publication citations):  


Methylcyclohexanone (MCH) is an antiaggregation pheromone for the spruce beetle and the Douglas-fir beetle.  It is used operationally to protect stands from attack by the Douglas-fir beetle.  A number of studies have been conducted since the 1970’s to determine if it could be used operationally to suppress spruce beetle populations but results although, promising have been inconsistent (Zogas 2001).  Rudinsky et al. (1974) successfully protected downed Sitka spruce in Oregon with a liquid formulation eluted from glass vials that were placed in perforated film canisters.  Kline et al. (1974) reduced attraction to logs infested with unmated females with a liquid formulation.  Dyer and Hall (1977) reduced attacks in stumps of white spruce in British Columbia, but the reductions were not significant.  Furniss et al. (1979) reduced attraction to female infested logs and to traps baited with aggregation pheromones in Alaska.  That study also treated downed trees but no differences were observed.  They attributed the lack of difference to late implementation of the test because the insects were already dispersing and to low elution rates caused by cool temperatures.  In Alaska, Holsten and Werner (1984) obtained significant reductions in attack densities with a liquid formulation released at 4.8 mg/ha/day and with a granular formulation applied at a rate of 9.2 kg/ha.  Mask (1995) also tested the granular formulation of MCH in downed Sitka spruce in Alaska but did not observe differences among treatments.  The author attributed the lack of differences to problems with elution rates.  Various other tests in Alaska with granular formulations did not produce favorable results (Zogas 2001).  


A number of tests have also been conducted using bubble caps to release the MCH.  In Alaska, Holsten and Werner (1985) tested the bubble caps with a release rate of 0.5 mg/day at 20 ˚C and placed at a spacing of 1.5 and 3 meters along the bole of downed trees.  They observed no differences in attacks among treatments or control trees.  They attribute the difficulty to the elution rate.  The bubble caps were calibrated to elute at 20 ˚C but the average temperature at which spruce beetles disperse in Alaska is 11˚C.  The bubble caps were re-formulated to elute at 16 ˚C for another test in Alaska (Holsten and Werner 1987).  That test showed significant reductions in attacks and gallery length but not in progeny or the number of egg galleries.  Lindgren et al. (1989) tested the bubble caps in Montana in downed spruce and baited traps and observed reductions in attacks.  The authors also indicated that deterioration of the bubble cap membrane to ultra-violet radiation affected the release rate and treatment effectiveness.  Mask (1995b) also tested the MCH bublecaps in Alaska in downed trees but did not observe differences among the treatments, perhaps due to an overabundance of downed trees in the study site.


In summary, tests have been promising but inconsistent.  Although a number of studies have indicated problems with timely implementation of the study and with lack of insect pressure, the primary cause of the inconsistencies appears to be associated with maintaining adequate elution rates.  An underlying cause of the related to elution rates of MCH in spruce stands is the highly variable temperature regimes associated with spruce stands.  During the spruce beetle flight period there can be temperature fluctuations greater than 10 ˚C in a 24-hour period.  Recently, a number of tests have been conducted in traps using chemical micro-infusion technology (Holsten, Shea and Munson, personal communications).  These devices elute the MCH at a constant rate because it is an active releaser.  In this study, we propose to use this technology to treat downed trees to suppress attacks by spruce beetles.

METHODS (project design, hypothesis, statistical approach, and QA/QC procedures):  


The study will be conducted at the Uinta NF in Utah and the White River NF in Colorado.  These forests have incipient spruce beetle populations.  At each location three treatments will be conducted: 


1. Control


2. Releasers eluting 5 mg MCH/24 hours


3. Releasers eluting 10 mg MCH/24 hours

 At each location each treatment will be replicated six times.  For each replicate, a group of four mature Engelmann spruce trees will be felled for each treatment.  Control trees will be left untreated.  For the treated plots each tree will be treated with Med-E-Cell micro-infusion pumps releasing at the above-mentioned rate.  Releasers will be placed at 10 m intervals along the bole up to an eight-inch diameter top.  


All trees will be felled during the fall of 2003.  Releasers will be deployed in the spring of 2004 prior to beetle flight.  To insure insect pressure, all plots will be baited with the one lure of the three-component aggregation pheromone for spruce beetle suspended from a metal pole. 


In late summer of 2004, three 6 in X 12 inch bark samples will be collected from the underside of every tree in the replicates.  The samples will be collected at the following intervals along the bole:

· 4.5 ft from the root collar

· 20 ft up from the root collar

· Half the distance from the root collar to the point at which the bole tapers to 8 inches in diameter


Samples will be placed in plastic bags and brought to the laboratory for processing.  Data will be collected from each sample on the number of attacks, number of brood by life stage, and the length of each gallery.  Data will also be collected on the percentage of the bole with insect attacks an 8-inch diameter top.  Data will be analyzed using non-parametric analysis of variance to examine for differences among treatments in the variables measured.  


The experiment will be repeated for two more years although treatments and methods may be altered depending on previous year’s results.

MEASURES OF SUCCESS:

Standard of Success:

The study will be a success if spruce beetle attacks can be significantly minimized, thus reducing population viability in the downed trees.  

Expected Outcomes:

The study will test the use of Med-E-Cell releasers eluting MCH at a constant rate to suppress attacks by spruce beetles in downed trees using two different release rates.  If effective, this technology can be used operationally by resource specialists to minimize potential spruce beetle population outbreaks caused by windthrown spruce.

Implementation of Products/methods:  

Resource specialists could use the Med-E-Cell releasers containing MCH immediately since MCH is a currently registered product by EPA.

PRODUCTS AND DUE DATES:  

This project would help to establish treatment guidelines for windthrown spruce using MCH and the Med-E-Cell release devices.  The treatment guidelines would include “Using an antiaggregant pheromone to suppress spruce beetle attacks on windthrown spruce”.  This information will be distributed through conferences, workshops and training sessions.  Completion date will be FY 2006

PUBLICATIONS (how results will be reported: journals, reports):

Results will be disseminated through progress reports, a “How-To” for resource specialists, and a refereed publication. Team members have an established record of publishing research and technology results in peer reviewed journals.

TECHNOLOGY TRANSFER (Who will the technology be transferred to.  How will products or methods be transferred to users, adapted to other uses, or sustained by continuing technology transfer?):  


All cooperators on this project will be responsible for providing technology transfer and dissemination of results through literature, presentations, conferences, and training sessions to resource managers and pest specialists in the Rocky Mountain area.  The new micro-infusion technology will continue to be refined by the Med-E-Cell Company to improve product performance.

PRODUCT LEVERAGING (Is the project part of a development sequence? Does it build on or is it the result of past Research or STDP projects?):  

Yes, previous technology development projects have used MCH and Med-E-Cell release devices in Lindgren funnel traps.  The devices have effectively worked in Lindgren funnel traps to reduce spruce beetle trap catches in Utah and Arizona.
LONG-TERM BUDGET REQUEST: (estimates by fiscal year and funding, both monetary and in-kind, excluding FHP base funding and salaries) (extend table as necessary):

	
	Item
	Requested FHP STDP Funding
	Other-Source Funding
	Source

	FY  2003
	
	
	
	

	Administration
	Salary
	6,000
	11,000
	FHP, RMRS

	
	Overhead
	1,365*
	
	

	
	Travel
	10,000
	
	

	Procurements
	Contracting
	5,000
	
	

	
	Equipment
	
	500
	FHP, RMRS

	
	Supplies
	6,000
	750
	FHP, RMRS

	YEAR TOTALS
	
	28,365
	12,250
	


	FY 2004
	
	
	
	

	Administration
	Salary
	6,000
	11,000
	FHP, RMRS

	
	Overhead
	1,365*
	
	

	
	Travel
	10,000
	
	

	Procurements
	Contracting
	
	
	

	
	Equipment
	
	500
	FHP, RMRS

	
	Supplies
	6,000
	750
	FHP, RMRS

	YEAR TOTALS
	
	28,365
	12,250
	


	FY 2005
	
	
	
	

	Administration
	Salary
	6,000
	11,000
	FHP, RMRS

	
	Overhead
	1,365*
	
	

	
	Travel
	10,000
	
	

	Procurements
	Contracting
	
	
	

	
	Equipment
	
	500
	FHP, RMRS

	
	Supplies
	6,000
	750
	FHP, RMRS

	YEAR TOTALS
	
	28,365
	12,250
	

	
	
	
	
	

	PROJECT TOTALS
	
	85,095
	36,750
	


LONG-TERM BUDGET REQUEST EXPLANATION: (add lines as necessary):

Salary:  $6,000 a year to help support summer seasonal employees for each of the participating units ($2,000 per unit for Region 2 and Region 4 Forest Health and the Rocky Mountain Station)

Travel: $10,000 a year to support travel for the project.  We anticipate about 4-5 trips a year to each study site (scouting for sites, fell trees in fall, deployment of MCH in the Spring, mid-season check, and sample collection in the late summer).  $3,000 will go to each, R2 Forest health and the Rocky Mountain Research Station and $4,000 for R4 Forest Health (including Pat Shea).  Traveling participants would include: Liz Hebertson with crew person, Tom Eager with crew person, Jose Negron with crew person, Pat Shea and Steve Munson.

Contracting:  Currently the Med-E-Cell pumps cost about $10.00 each.  These funds are for purchasing the units.  We anticipate deploying 480 in the first year.  This number will probably vary as modifications occur in treatment design between year one and three.  Forest Health Protection in Region-4 will administer the contract with the Med-E-Cell Company.

Supplies:  $6,000 a year for funds to cover field equipment, mileage, and other incidentals - $2,000 for each participating unit.

*Overhead:  The overhead rate for the Rocky Mountain Station is 19.5%.  The amount in the table above is only for funds to be allocated to the Rocky Mountain Research Station.  This rate may be waived if part of the project is funded using Washington Office Research funds contributed to the STDP program.

Total by unit per year


Region 4, Forest Health

$13,000 (includes, contrat for Med-E-Cells)


Region 2, Forest Health

$7,000


Rocky Mountain Research Station
$8,365 (includes overhead)    

BENEFITS (What are the proposed benefits of this project):  


In the Rocky Mountain area high winds often occur in spruce-fir forests that result in an abundance of downed trees.  Spruce beetle will often increase in population within the downed spruce before infesting adjacent green stands.  Mortality of green stands can be quite extensive which may adversely affect multiple resource objectives.  Developing this technique to prevent infestation of downed trees will provide forest managers with a more cost effective option for treating the downed trees.  
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